Essential Oil from wild growing Artemisia vulgaris L. originating in Erie, Pennsylvania was obtained by hydrodistillation of the aerial parts of the plant. Gas chromatographic-mass spectral analysis was used to identify the major volatiles present. Up to 22 components were detected in the essential oils. Germacrene D (25%), Caryophyllene (20%), α-Zingiberene (15%) and Borneol (11%) represent the major components of leaf oil, while the buds were rich in 1,8-Cineole (32%), Camphor (16%), Borneol (9%), and Caryophyllene (5%). trans-2-Hexenal was also detected in the aerial parts of the plant. α-Zingiberene and trans-2-Hexenal have not been previously reported for Artemisia vulgaris L. The major analytes are compared to those from Artemisia vulgaris L, originating outside of the United States.
lists the chemical composition obtained by gas chromatography-mass spectroscopy [GC-MS] analysis of the oils from buds (AVBO) and fresh leaves (AVLO), of Artemisia vulgaris L. growing wild in Erie, PA. during 2010. Quantitative data were obtained from total ion current (TIC) area percentages without the use of internal standards. This method has been used previously to quantify the compositions of essential oils [13, 14] and accounted for over 92% of the volatiles from both the AVBO and the AVLO.
While Vulgarole has been suggested as a marker for A. vulgaris L. [15] , it was not detected in the aerial parts of Artemisia vulgaris L. from Erie, PA., although it was found in samples from Italy [16] and Germany [17] . The presence of a single enantiomer was elucidated in 1991 [15] . Vulgarole has however, been reported in a sample of Capsicol using GC-MS [18] and in a sample of Artemisia moorcroftiana Wall from the Kashmir region of India [19] .
No additional detection of its presence was found in previously published data (see references in Table 2 ).
The compound trans-2-hexenal has been documented as being produced in plant wounding [20, 21] . It has been found in extracts from the leaves of Japanese Mugwort [22] , but until now has not been detected in Artemisia vulgaris L. The presence of the oxidation product, 2-hexenoic acid, has been reported in the oil from a German sample of Artemisia vulgaris L. [23] . [35] and/or Blagojevic [4] . b Retention Index on HP-5MS capillary column relative to a series of n-alkanes, nd=not detected, tr=less than 0.1%.
α-Zingiberene has also not been previously reported for Artemisia vulgaris L. This compound occurs at relatively high concentrations in Ginger [24] , which was used to provide additional conformation of its presence (see experimental). Japan remained essentially the same, although their percentages fluctuated [25] . In addition it has been reported that "A. vulgaris L. from four different British sources gave oils of essentially identical compositions" [26] .
It appears that seasonal studies produce similar results. The major analytes in plants from Japan [25] , Vietnam [27] and India [28] remain essentially the same, independent of the time of harvest, accompanied by fluctuations in their individual percentages.
The contrast between volatile oil content from the leaves and buds in samples from Erie, Pennsylvania can be also be seen in Table 2 . AVLO contains less monoterpene and more sesquiterpene than AVBO. This difference can also be noted for A. vulgaris originating from other countries. With this observation it is tempting to speculate on the "leaf/bud" composition for which only aerial parts of the plant were used for analysis.
In some cases the published data reports total analyte composition of less than 75% or greater than 100%. This data should be interpreted with caution. Wherever possible the data in Table 2 are reported for maximum volatile composition.
Experimental
Plant material: Fresh Artemisia vulgaris L. plants were collected during July 2010 through August of 2010 from Erie, Pennsylvania. The plant identity was confirmed by Dr. Marlene Cross, Department of Biology, Mercyhurst University. A voucher specimen is deposited in the Herbarium of the Tom Ridge Center, Erie Pennsylvania. The leaves and buds (before flowering) were washed, separated and dried before analysis.
Isolation of Essential Oils:
Approximately 334 grams of buds were introduced into a two liter round bottom flask after grinding using a Green Machine (MJ575, Miracle Exclusives, Danbury, CT). Distilled water in the amount of 1.68 L was added and the entire mixture subjected to hydrodistillation using a Clevenger-type apparatus. Approximately 966 mg of essential oil (AVBO) was collected after four hours. A similar procedure was followed using mature fresh leaves of the plant; 600 grams of which yielded 560 mg of light yellow oil (AVLO).All samples were stored at -4 o C but allowed to warm to room temperature (23 o C) before analysis.
Gas Chromatography-Mass Spectroscopy Analysis:
GG-MS analysis of the oils was performed using an Agilent 7890A gas chromatograph and a 5975C mass selective detector from the same company. Volatile analyte separation was affected using three different fused silica capillary columns from Agilent Technologies. 
Identification of Essential Oil Compounds:
Wherever possible, mass spectral data and calculated retention indexes for authentic compounds were used for comparison (National Institute of Standards and Technology Library, Scientific Instrument Services, Ringoes, NJ, 2008). Ginger oil (Sigma-Aldrich) was used as a reference sample for α-Zingiberene and ar-Curcumene. Kovats retention indices were calculated relative to C 8 -C 20 n-alkanes.
